Objective: To evaluate the accuracy, sensitivity, and specificity of various MRI features in diagnosis of neoplastic and non neoplastic vertebral lesions including vertebral compression fractures caused by malignancy, osteoporosis, or infection, in correlation with true cut biopsy. Methods: Retrospective review of MRI spine images of (28) patients (18 males and 10 females), age ranged 22 to 80 years (mean: 52.8±14.07 years), who had vertebral lesions and compression fractures, sent by their neurosurgeon and musculoskeletal specialists; for a diagnostic CT guided per-cutaneous biopsy between January 2013 to September 2013 to be carried out by a specialist expert radiologist. The MRI features are assessed and the sensitivity, specificity, and accuracy for each MRI feature was calculated and compared to histopathological results. Results: Eighteen out of 28 patients had malignant vertebral lesions and 10 patients had benign vertebral lesions; 5 patients had osteoporotic compression fracture and 5 had infection. MRI features suggestive of malignant lesions were diffuse replacement of bone marrow signal in the affected vertebra; convex posterior border; pedicle and posterior neural element involvement; an epidural mass; a paraspinal mass; and multifocal vertebral lesions. MRI features suggestive of osteoporotic fractures are, fluid sign; a low signal intensity band; retropulsion; and spared normal marrow signal intensity. MRI features suggestive of infective lesions are, end plate disruption; disc involvement; contiguous vertebral involvement; paraspinal abscesses; and epidural abscesses. The overall sensitivity, specificity, and accuracy of MRI features were (94.4%, 100% and 96.4%) respectively as compared to percutaneous biopsy results. Vertebral morphology as vertebral body expansion is specific but non sensitive for malignant lesions; while compression fracture, focal abnormal signal intensity , and contrast enhancement are not useful for differentiation benign from malignant vertebral lesions. Conclusion: Certain MRI features can accurately distinguish malignant from benign vertebral lesions and compression fracture.
Introduction:-
Magnetic resonance imaging is method of choice for evaluating patients with spinal complaints (1, 2) . It has an integral role in characterization of marrow lesions, planning for biopsy or surgery, and post-treatment follow-up. A number of pathologic processes including vertebral compression fracture cause alterations of the normal vertebral body signal intensity recorded with magnetic resonance imaging . Vertebral collapse as a result of osteoporosis, infection or malignant disease either primary or secondary are common (3) . Attempts for accurate differentiation between neoplastic and non-neoplastic vertebral compression fractures maybe difficult (4) . This is especially true in elderly patients, who are predisposed to senile osteoporosis and malignant disease as well as their liability for spondylodiscitis (4, 5, 6) . Symptoms and signs of these types of fracture may be non specific and the only complaint of most patients may be back pain (4, 6) . Since the prognosis and management differs in these three entities, accurate diagnosis is important (3, 7) , especially in patients with known non-osseous malignancies (8) . Imaging and biopsies of the spine are crucial in making a correct diagnosis (9) . The radiologist should review the clinical data and all imaging studies to ensure that a biopsy is indicated and to determine the most appropriate biopsy site. In complex-shaped bones, such as, the spine, CTS has allowed safe and accurate biopsy of osseous lesions throughout the spine, obviating invasive open biopsy in most cases.
Material and Methods:-
A retrospective cross-sectional study was carried out from January 2013 to September 2013. A population of 28 patients (18 males and 10 females) with vertebral lesions, with suspected primary and secondary malignant vertebral tumors ,vertebral spondylodiscitis and those who were complaining from compression vertebral fracture; were sent by their neurosurgeon and musculoskeletal specialists; for a diagnostic CT guided per-cutaneous biopsy. Patients with no or minor trauma (e.g. fall from standing height) were included. Plain films , CTS and MRI images were already have been completed and reviewed by a specialist expert radiologist prior to biopsy to be done by him (10) . All clinical data and laboratory parameters, especially prothrombin time (PT) and international normalized ratio (INR) were obtained. Patient's conventional MRI images were obtained from 1.5-tesla imagers (Acheiva MR-Philips) and (Avanto MR 2010-Siemens). The scanning sequences were as follows; Sagittal T1and T2-weighted spin echo, axial T2-weighted spin echo and T1-weighted in sagittal plane that was obtained after intravenous administration of gadolinium-diethylene triamine pentaacetic acid (Gd-DTPA) and reviewed retrospectively by two specialist radiologists in order to assess the MRI characteristic features of the vertebral lesions, which include (1) bone marrow replacement: whether complete (diffuse) replacement (hypointense on T1, hyperintense T2), or round / irregular foci of marrow replacement (11, 12, 13, 14, 15, 16) , (2) vertebral expansion (10) ,(3) vertebral compression fracture (decrease in vertebral height of 20-25 percent or more, or a decrease of at least 4 mm compared with baseline height) (8, 18) , (4) convex posterior vertebral border (8) ,(5) pedicle and posterior element involvement (8) , (6) multifocal vertebral lesions(other metastases) (8) , (7) retropulsion of a posterior bone fragment (often postero-superior angle of the vertebral body into the spinal canal) (19) ,(8) a low signal intensity band-like area on T1-and T2weighted images corresponding to a fracture line or trabecular impaction (16, 19, 20) , (9) a fluid sign: focal, linear or triangular areas of high signal intensity adjacent to the vertebral end plates on T2-weighted (16, 19, 20) ,(10) contiguous vertebral involvement (4, 21) ,(11) vertebral end plate integrity (4, 21) ,(12) vertebral disc involvement, manifest as an abnormal signal intensity pattern (hypointense on T1-weighted images and hyperintense on T2-weighted and postcontrast enhancement images) , reduced disc height (4, 21) ,(13) epidural mass (anterior,posterior or encasing); and (14) a paraspinal soft-tissue mass (12, 63) ,(15) a paraspinal abscess; and (16) an epidural abscess. Both abscesses and softtissue masses exhibit low signal intensity on T1-weighted images and high signal intensity on T2-weighted images, but soft-tissue masses are enhanced by Gd-DTPA whereas abscesses show ring enhancement (4, 21) . All patients signed a written informed consent for CT guided biopsy after the procedure was clarified to the patients and their families. The procedures was done using a sixty four -slice CT scanner (Aquillon 64, V4.51 ER 010, Toshiba Medical Systems, Tochigi, Japan). Aspiration biopsy was performed with a ( 18-gauge ) spinal needle while core biopsy was performed with a beveled tip (14-gauge) bone biopsy needle. The entry site for biopsy was the intersection of the long axis of the pedicle with the skin surface using a posterior approach, and 5-10 ml of local anesthetic (2% lidocaine,) was administered with 22-Gauge needle, attached to a 10-cc syringe (22, 23) prior to the procedures.The sensitivity, specificity, and accuracy for each MRI feature were calculated. Associations between each MRI feature and various underlying vertebral lesions and compression fractures pathologies were evaluated using the Chi squared test. A p value of <0.05 was considered statistically significant (15) .
Results:-
The study included 28 patients, 18 were males and 10 were females. The age range was 22 to 80 years(mean: 52.8±14.07 years), table (1) . All cases were confirmed by CT guided percutaneous biopsy. Diagnoses of vertebral lesions based on MRI were: (27) correct cases, and only one incorrect case due to a malignant lesion . Diagnoses of vertebral lesions based on CTGPCB were: 18 (64.29%) patients (12 males and 6 females) had malignant vertebral lesions and 10 (35.71%) patients (6 males and 4 females) had a non-malignant vertebral lesions. The causes of benign (non malignant) vertebral lesions and compression fractures were osteoporosis (5 patients, 2 males and 3 females) having and infection (5 patients , 4 males and 1 female). Causes of malignant vertebral lesions are shown on (table 2) MRI characteristic findings of benign and malignant vertebral lesions are summarized in (Table 3) . 
Discussion:-
Up-to-date, it is accepted that MR imaging is far superior to other diagnostic tools (8,13-16 ,24,25) in distinction between malignant and benign vertebral lesions based on vertebral morphology, intensity of signal changes of bone and adjacent tissues and contrast enhancement characteristics.. The sensitivity, specificity, and accuracy for malignant lesions in this study were (94.4%, 100% and 96.4%) respectively. The overall diagnostic accuracy was comparable with that in previous reports in which the sensitivity, specificity, and accuracy were 100%, 93%, and 95% (8) ; 85%-100% (24) ; 79%-100% (25) and 86%-95% (26) respectively. However, only a few studies reported the sensitivity, specificity, and accuracy of each feature (8, 15, 16) , which enable the surgeon to prioritize the MRI features in case of contradiction. Compared to a study in 2009 (16) , this present study comprised a 83 of vertebral lesions including compression fracture vs. 58 of compressed (fractured) vertebrae. The vertebral lesions in our study were classified into 3 categories (malignancy, osteoporosis, and infection), rather than 2 (malignant vs. benign) categories, in which their benign category (23 patients) included trauma and infection. Furthermore the malignant vertebral lesions were due to metastases as similar as some other studies (4, 8) , while we included both primary and secondary vertebral malignant tumors. In another study in 2011 (15) higher number of vertebrae were studied, and also was confined only to vertebral compression fractures (152 vs 83 of total vertebral lesions ) , the vertebral lesions were classified similar to our study into 3 categories (malignancy, osteoporosis, and infection), but the final diagnosis in our study, was totally based on biopsy, compared to 75% in their study and 22% regarding the former (16) . Because the accuracy of percutaneous vertebral biopsy was reported to be 80 to 90% (27) , 68% to 97% (28, 29) and the reported diagnostic accuracy of core biopsy ranges from 77 to 97% (30) ; our study should be considered accurate, as diagnoses of all patients were made by percutaneous biopsy. Convex posterior border (Fig. 5 ). was the most reliable finding in this study in the diagnosis of malignant compression fracture, with high accuracy (96.2%) which is almost comparable with previous studies (8, 15, 16, 19) shown on (table 4) . On other hand Charles et al suggested that this finding was suggestive, but not specific for malignant nature. Fluid sign (fluid signal intensity located adjacent to the end plate) and low-signal-intensity band (Band like low signal intensity on T1-and T2weighted images corresponding to a fracture line or trabecular impaction) were the most accurate signs helpful in differentiating non-malignant from malignant fracture (Fig. 6 ). Hong et al reported a sensitivity and specificity in diagnosis of MRI in spine infection of (96%) and (92%) respectively. End plate disruption and disc involvement were the most accurate and specific MRI features suggestive of infective lesions in this current study (Fig. 7) , and it agreed with ME Abdel-Wanis et al (15) results, table (4). Convex posterior border of the vertebral body. Pedicle and posterior element involvement.
- 
Conclusion:-
MRI was a reliable method to differentiate between benign and malignant lesions and compression fractures.
Recommendations:-
A more formal prospective study with a larger number of patients is needed to confirm these findings. 1. As interpretation of MR images was performed by one experienced radiologist, interobserver variability and accuracy for less experienced radiologists are needed to be assessed. 2. The study relied on hard copies MR images due to lack of archiving system, which should available for research purposes . 
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